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FOREWORD 

This  publication  was  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBLIC;:  TIONS  RE-- 
SEARCH  SMVOCE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments. 
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BECEiJT  SOVIET  COHPEREMCgS  OM  AUTOMATIC  COMTROL, 

COMFJTER  EWGIMEERIIG  AMD  ELECTRICAL  SI&IULATION 

Izvestiya  Vysshikh  Uohebnykh  Zavsdeniy-EiektronigKhanlka 

^Reports  of  Higher  Educational  Institutione-Eleotricai  Engineering, 

No  11,  1959,  Novocherkassk, 

Russian,  per  . 

ALL-UNION  COHEEIffiNCE  ON  AUTOMATIC  CONTROL  AND 
MEffiOBS  OP  ELEC  TRIG  AL  lffiASUREMENTS 

^ages  132-^13t7  V.  A,  Ivantsov 

Graduate  student 
.at  iiie  Novocher¬ 
kassk  Polytechni- 
cal  Institute 

At  the  Automation  and  Electrometry  Institute  of  the  Siberian  branch 
of  the  USSR  Academy  of  Sciences  in  Novosibirsk  an  All^-Union  Conference 
on  Automatic  Control  and  Methods  of  Electrical  Measurements  took  place 
from  29  Sept^nber  through  3  October  1959. 

Representatives  of  114  different  organizations  from  38  of  our 
country’s  cities  took  part  in  the  work  of  the  conference.  A  broad  range 
of  problems  was  touched  on  at  the  conference,  including  digital  com¬ 
puters,  bridge  meiiiods  of  measurement,  loaded  mechanism  deformation 
measuronent,  problems  of  the  dynamics  of  instruments,  new  data  units, 
new  measurement  designs,  increasing  the  accuracy  of  apparatus  and  com¬ 
plex  automation  problsm.s.  The  conference's  work  proceeded  in  two  par¬ 
allel  sections:  automatic  moin toning  and  electrical  measuranent  methods 
The  purpose  of  the  conference  was  the  exchange  of  experience  and  the 
coordination  of  scientific  research  work  in  the  areas  of  automatic  moni¬ 
toring  and  methods  of  electrical  measurement. 

Candidate  in  Technical  Sciences  I.  M,  Aliyev  (Scientific  Research 
Design  Institute  for  Complex  Automation  in  the  Oil  and  Chemical  Indus¬ 
try,  Simigait,  Azerbaijan  SSR)  presented  a  report  entitled  "The  Auto¬ 
matic  Coordinatograph"  which  set  forth  the  design  and  structure  of  a 
coordinatograph  which  makes  it  possible  to  mke  a  recording  of  two 
functionally  related  values  presented  in  the  form  of  electrical  voltages 
The  developed  coordinatograph  is  used  in  the  oil  industry  for  tele¬ 
dynamo  measurement  of  wells. 


Yu*  V.  Grachev  and  Z.  B,  Yel’yashevich  (Azerbaijan  Institute  of 
Oil  and  Chemistry,  Baku)  delivered  a  report  on  "Automatic  Monitoring 
of  Well  Parameters  During  Drilling  and  Exploitation*"  This  report 
gives  characteristics  and  paraiaeters  of  telemeasuring  channels  over 
power  cables  connecting  with  buried  electric  motors  with  channels  in 
the  up  to  idO  kcs  band*  !Ihe  development  of  special  for 

automatic  monitoring  over  an  oil  well  trunkline  when  drilling  with  an 
electric  drill  and  of  telemeasuring  devices  for  monitoring  depth  para-* 
meters  of  oii  wells  .equipped  with  electric  pumps.  It  was  noted  that 
for  other  methods  of  drilling  turbine ‘and  rotor  a  reliable  pom* 
munioations  channel  for  telemeasurement  and  monitoring  devices  has  not 
yet  been  discovered* 

In  his  report  "Use  of  Synchronized  Detection  to  Measure  Ultra-Low 
Frequency  Non-Sinusoidal  Voltage  Vectors,"  P*  I.  Delditerenko  (USSR 
Academy  cf  Sciences  Electrotechnical  Institute)  spoke  on  the  use  of  the 
synchronic  detection  principle  to  measure  voltage  vectors  by  the  change 
of  ultra-low  frequencies  within  very  broad  limits  (from  15  to  0*01 
cycles  and  lower)  where  ttiere  is  distortion  in  the  form  of  the  measured 
voltage  curve  because  of  non'- linearity  in  the  system  and  also  where 
there  is  interference.  Comparative  analysis  of  the  types  of  synchronic 
detectors  from  the  point  of  view  of  their  peculiarities  during  experi¬ 
mental  deteimdnation  of  the  amplitude-phase  frequency  characteristics 
of  automatic  control  systems  has  shown  that  it  is  most  convenient  to 
use  a  mechanical  synchronic  detector*  .Analysis  was  made  of  the  opera¬ 
tion  of  a  detector  vhere. there  was  interference  using  the  method  of 
A*  A*  Kharkevich  which  co^ists  in  the  hArmohib  linearization  of  *the 
synchronic  detector  of  relay  activity. 

Corresponding  member  of  the  USSR  Academy  of  Sciences  K.  B.  Kar- 
andelev.  Candidate  in  Technical  Sciences  F,  B,  Grineevich,  scientific 
workers  V.  P*  Shul'ts  and  T.  N*  Mantush  (Automtion  and  Electrometry 
Institute  of  the  SO  ^^iberian  Branch^  of  Mie  USSR  Academy  of  Sciences, 
Novosibirsk)  delivered  a  report,  entitled  "Seme  Problems  in  the  Automa¬ 
tion  of  Capacitor  Sorting"*  Due  to  the  tremendous  scale  of  production 
of  capacitors  for  *010  radio  technical  arid  electrbtechhical  industry 
and  the  increased  demands  for  their  electrical  paifafiieters,  the  automa¬ 
tion  of  sorting  effects  a  considerable  saving*  The  simplest  technical 
solutions  result  where  use  is  made  of  the  theory  of  separate  balancing 
of  alternating  current  bridges*  With  comparatively  low  demands  for 
acbUfacy  in  sorting  designs  must  be  used  with  an  approximtion  of  the 
curvilinear  limits  of  the  area  of  permissible  values  of  capacitor  para¬ 
meters  by  ttie  segments  of  the  straight  lines*  A  prjDgramming  device 
for  soirting  capacitors  can  be  constructed  by  fixing  the  limits  of  the 
ranges  of  permissible  values  and  f iking  the  entire  ranges  of\permissible 
values*  Fixing  the  ranges  and  limits  ban  be  accomplished  with  the  help 
of  a  combination  auxiliary  bridge  and  by  coding  on  immovable  discs* 


V.  I.  Konstantinov  (Scientific  Research  Das ign  Institute  tot 
Complex  Automation  in  the  Oil  and  Chemical  Industries,  Svangait)  de¬ 
livered  a  report  entitled  ’'An  Automatic  Gas  Analyser  to  Determine  the 
Concentration  of  Chlorine  and  Chlorine  Gas  Ii^xture  on  a  Scale  From 
80  to  100^.”  Ihe  report  gives  the  results  of  tlie  development  of  an 
analyser  for  automatic  uninterrupted  qualitative  analysis  of  chlorine 
gas  mixtures  for  their  chlorine  content.  The  operational  basis  of  the 
gas  analyser  is  the  property  ot  chlorine  to  absorb  ultraviolet  radia¬ 
tion  in  the  S65  angstrom  range.  The  concentration  of  chlorine  in  a 
gas  mixture  is  determined  by  the  special  photometric  compensating 
optical  syst®ii  of  tdie  scheme.  Its  percentage  of  error  does  not  exceed 
0.5. 

Candidate  in  Technical  Sciences  P.  S.  Kostichev  from  the  KIPI, 
2^auohno~issledovatel ’skiy  Biokhimicheskiy  Institut  Pishchevoy  Promsh— 
lennos ti-‘*Scientific  Researcli  Biochemical  Institute  of  the  Food  Indus— 
tr^>.  Moscow,  delivered  several  reports o  A  report  entitled  ’’Determin¬ 
ing  Moments  oi*  Torg^ue  in  Rolling”  gives  measurements  of  the  moment  of 
torque  expended  to  deform  “the  metal  and  the  mcmont  expended  to  overcome 
the  friction  of  the  moving  parts  of  the  rolling  mill  at  the  moment  of 
rolling  by  means  of  wire  data  units*  The  measurement  of  the  moments  of 
torque  and  the  acoimiulation  of  experimental  materials  are  extremely  im¬ 
portant  in  the  design  and  operation  of  rolling-mills*  Two  other  reports 
dealt  with  a  new  method  of  measuring  flexible  telescoping  of  rolling 
cylinders  with  the  help  of  wire  data  units  and  also  the  measurement  of 
the  specific  pressure  of  the  metal  on  the  rollers  during  rolling  with 
the  help  of  wire  data  units* 

Candidates  in  Technical  Sciences  A*  M;  Melik-Shakhnazarov  and 
I*  L*  Shayn  (Azerbaijan  Institute  of  Oil  and  Chemistry)  presented  a 
report  entitled  ”Automatio  Rectangular  Crossbar  Alternative  Current 
Compensators  and  their  use  in  Measuring  Complex  Resistances, ”  which 
set"^  forth  the  principles  of  measiirement  of  vector  magnitudes  for  elec¬ 
trical  and  magnetic  values,  complex  resistances  and  various  nonelectri¬ 
cal  values  in  automatic  monitoring  circuits  by  means  of  a  rectangular 
crossbar  compensator.  The  question  arises  as  to  the  expediency  of  in¬ 
dustrial.  manufacture  of  alternating  current  general  purpose  compensa¬ 
tors  . 

The  reports  on  automatic  devices  with  digital  readings  as  the  most 
promising  trend  in  the  development  of  electrical  measurement  technology 
aroused  special  interest* 

Delivering  a  report  entitled  ”Eleotrical  measurement  digital  de¬ 
vices,  Candidate  in  Technical  Sciences  V*  Mo  Shlyandin(  Poly  technical 
Institute,  Penza)  dealt  with  the  general  principles  of  construction  and 
classification  of  digital  devices*  Several  structural  designs  were  con¬ 
sidered,  as  well  as  units  for  comparing  electx^omeohanical  digital  de¬ 
vices  A  broad  survey  was  made  of  the  control  unit  for  electromechani¬ 
cal  digital  devices,  the  digital  reading  system,  the  switching  of  the 
limits  of  measur^ent  and  polarity  and  the  automatic  marking  current  as¬ 
sembly* 
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Candidates  in  Technical  Sciences  V.  V.  Kovaleskaya  and  B,  Z, 
Belen’kiy  (USSR  Academy  of  Sciences  Institute  of  Electromechanics, 
Leningrad)  stated  in  a  report  entitled  "Digital  Hiasometer  vdiix  Direct 
Graduation”  that  the  study  of  discrete  methods  of  measurement  has  shown 
■the  possibility  of  constructing  an  instrument  utilizing  the  method  of 
converting  phase  shift  to  a  number  of  impulses  vri'fch  direct  graduation 
of  "the  scale  in  electrical  degrees.  The  utilization  in  the  ins'fcrument 
of  the  method  of  measuring  the  mean  value  of  the  angle  of  phase  shift 
during  several  periods,  a  method  based  on  duplex  conversion  of  the 
measured  value,  permits  the  exclusion  of  the  influence  on  the  results 
of  the  measurement  of  the  frequency  of  the  voltages  studied  and  of  the 
frequency  of  the  calibrating  generator.  The  digital  phasemeter  was 
built  with  electronic  tubes  and  non-heating  thyratron. 

A  report  was  given  by  Lecturer  W,  V,  Kirianaki  (Polytechnical 
Institute,  L’vov)  entitled  "Multilimit  automatic  digital  volt-ampere¬ 
meter".  This  vblt-amper e-meter  satisfies  to  a  considerable  degree  •the 
following  operating  conditions:  automatic  selection  and  switching  of 
■the  polarity  of  ■the  measured  e.m.f.;  automatic  selection  and  switching 
of  ■the  limits  of  measiirement;  the  provision  of  a  maximum  number  of 
digital  symbols;  automatic  processing  of  ■the  reading;  ■the  opportuni^ty 
of  showing  readings  visually  and  recording  ■them.  The  instrument  permi^ts 
the  measurement  of  constant  voltages  wi'thin  the  limits  from  10  milli¬ 
volts  to  100  volts  £uid  currents  from  1  milliampere  to  10  amperes.  Line 
impedance  of  ■the  voltmeter  is  100  kiloohms.  Voltage  drop  on  ■the  ampere 
meter  is  100  millivolts. 

Three  reports  on  computing  instrtanents  were  presented  by  workers 
of  ■the  Novocherkassk  Polytechnical  Institute.  In  a  report  entitled 
"The  Automatic  Direct  Current  Compensator  with  Digital  Reading"  Lec¬ 
turer  Ye.  I.  Tenyakov  noted  that  in  the  depar'tanent  of  automatic  and 
measurement  appara^tus  a  compensator  had  been  designed  and  built  wi'th 
digital  readings  to  measure  direct  voltage  from  0.1  "to  1,000  volts 
wi^th  ah  error  of  O.OSjS  and  a  speed  of  20  measurements  per  minute. 

The  basis  for  ■the  compensating  unit  was  ■the  principle  of  "over- 
compemsation"  of  the  measured  voltage  trith  re^turn  to  "undercompensation." 
The  working  current  is  established  automatically  in  ■the  compensating 
circuit  with  the  help  of  a  tracking  system  tTith  a  relay-electronic  cir¬ 
cuit  for  controling  ■the  reversible  motor. 

Lec^fcurer  D.  I.  Malov  in  a  report  entitled  "Some  Problems  in  the 
S-tudy  of  Digital  Ohmmeters"  considered  ■the  dynamics  of  the  process  of 
equilibration  of  a  high-speed  digital  ohmmeter.  The  instrument  is 
considered  as  a  relay  system  for  cyclic  regulation  of  resistance.  The 
comparative  resis-tance  is  what  is  regulated.  An  electronic  booster 
served  as  the  sensitive  element  of  -the  system  at  the  outlet  of  which 
a  polarized  relay  is  switched  on.  The  digital  ohmmeter  being  studied 
has  the  following  characteristics:  ■the  band  for  measuring  resistance 
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respectively  equals  0.001  -4-  XO  ohms;  mean  error  —  O.OSfO.l??;  out¬ 
put  dispersed  on  the  resistance  being  measured  —  0.001  — p-  1  watts; 
time  of  one  measurement  3  seconds. 

Graduate  student  V,  A.  Ivantsov  in  a  report  entitled  ”An  Elec¬ 
tronic  Measuring  Element  for  Automatic  Instruments"  described  an  elec¬ 
tronic  measuring  element  with  the  following  parameters:  sensitivity 
/  10  microvolts,  input  resistance  about  100  kiloohms;  stability  with 

Overloads  100.000  times;  high  stability;  time  of  operation  about  15 
microseconds.'  Tlie  element  is  based  on  tdie  principle  of  direct  current 
amplification  on  the  modulation  circuit  and  alternating  current  amplifi¬ 
cation  on  the  demodulation  circuit.  The  measuring  element  can  be  used 
in  accurate  automatic  digital  bridges  and  potentiometers. 

A  group  of  workers  from  the  Institute  of  Automatics  and  Electrome¬ 
try  of  the  SO  of  the  USSR  Academy  of  Sciences,  Novosibirsk),  Candidate 
in  Technical  Sciences  M.  P.  Isapenko,  Engineers  A.  A.  Aref’yev,  A.  K. 
Kasperovich  and  N.  A.  Khmelevskiy  and  others,  presented  a  report  en-_ 
titled  "An  Electronic  Digital  Multiple-Projection  Milliyoltmeter.  The 
instrument  is  intended  for  work  with  wire  loaded  mechanism  deformation 
data  units  and  ■tiierraooouples  and  consists  of  a  high-speed  two-way 
switch,  comparison  devices,  a  compensation-voltage  level  shaper  and  a 
zero  element.  The  result  is  recorded  on  a  register  from  the  electro¬ 
luminescent  elements  and  on  photographic  paper. 

Tha  report  of  Engineer  S.  G.  Prokopyuk  (Oil-reprocessing  Plant, 

Ufa)  entitled  "The  Development  of  Quali-ty  Instruments  Under  KlP-shop 

Conditions”  was  devoted  to  an  automatic  register  of  the  viscosity  of 
heavy  oil  products  of  the  rotary  type  (viscograph  type  VA-56)  and  to 
the  automatic  register  of  the  content  of  salts  in  prepared  oil. 

Graduate  student  B,  I.  Puchkin  (D.  I.  Mendeleyev  VMIM  ^^sesoyuzn  iy 
"Nanclmo-issledovatel’skiy  Institut  Metrologii  imeni  D.  I,  Mendeleyev 
All-Union  Scientific  Research  Institute  of  Metrology  imeni  D.  I.  Men- 
deleyev7,  Leningrad)  in  a  report  entitled  "Some  Problems  in  Research 
and  Improvement  of  Pasted  Tension  Data  Units"  noted  the  need  for 
standardization  of  pasted  tension  data  units  and  also  the  widening  of 
opportunities  to  use  tension  data  units  in  autocontrol  and  regulation 
systems. 

In  a  report  entitled  "Indiostrial  Use  of  Gas  Analysers  and  Con¬ 
centrate  Measurers,"  Engineer  V.  I.  Roskin  (Oil  Refining  Plant,  Ufa) 
showed  the  need  for  replacing  laboratory  analysis  by  automatic  analysis 
due  to  -the  laboriousness  and  lengih  of  time  involved,  and  the  possibility 
of  automatii^  the  control  of  the  process.  Noting  some  deficiencies  in 
existing  automatic  analysis  instruments,  he  reported  on  the  concentra¬ 
tion  meter  developed  by  them  to  measure  great  concentrations  of  alumi¬ 
num  sulphate. 
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Candidate  In  Technioa].  Sciences  B,  S,  Sinitsyn  (Electromechani¬ 
cal  Institute,  Novosihirsli:)  gave  a  report  entitled  "Dynamic  Errors 
of  Automatic  Monitoring  Systems."  With  strict  observation  of  the 
operation  of  automatic  monitoring  systems  one  must  take  into  account 
the  undetermined  character  of  changes  in  1iie  value  measured  and  of 
disturbing  effects  and  consider  them  as  chance  functions  of  time. 
Reducing  dynamic  error  is  accomplished  by  improving  the  oharapteris tics 
of  individual  sections,  by  using  high-speed  elements  and  by  select¬ 
ing  correcting  sections.  In  prospect  is  the  prediction  of  future  n^ni 
tudes  of  input  values,  a  prediction  based  not  only  bn  knowledge  of  them 
in  the  past  but  also  on  measurements  of  their  magnitudes  in  other  areas 
The’ autocontrol  system  with  such  correction  must  have  several  inputs*: 
Consequently,  the  problems  of  determining  idie  best  operator  of  a  feystem 
are  complicated  by  the  task  of  optimal  selection  of  input  values. 

In  a  report  entitled  "Use  of  Matrix  Grids  t»  Perform  Mathemati¬ 
cal  Operations,"  Candidate  in  Technical  Sciences  M.  P.  Tsapenko  and 
Engineer  0.  V,  Ulin: (Institute  of  Automation  and  Electrometry  of  the: 
so  of  the  USSR  Academy,  of  Sciences,  Novosibirsk)  made  a  comparison  of 
the  methods  of  mathematical  processing  of  information  and  reported  on' 
the  use  of  matrix  grids  for  addition,  subtraotipn,  multiplication  and 
division  of  numerical  values  with  a  set  error  and  also  the  use  of 
matrix  grids  for  statistical  processing  of  experimental  data'. 

Candidate  in  Technical  Sciences  G.  S.  Chernorutskiy  (Polytechni- 
oal  Institute,  Chelyabinsk)  delivered  two  papers:  "A  System  for 
Measxiring  the  Torsion  Angle  of  a  Rotating  Roller"  and  "A  System  for 
Measuring  Low  Displacement  Speeds."  !^e  first  paper  set  fortii  the 
construction  features  in  a  system  for  measuring  the  torsion  ar^le  and 
the  results  of  experiments  with  it.  ..  The  second  paper  dealt  with  a 
compensation  circuit  for  measuring  the  speed  of  feed  of  a  drilling 
instrument  of  an  experimental  machine  used  for  drilling  blast  oil 
wells.  It  gives  the  construction  features  and  the  results  of  experi¬ 
ments  'with  it.  ■■■•  ,  ,  .  ■■ 

A  great  number  of  reports  were  presented, aj^  i^LS  sbCbion  bn  elec¬ 
trical  measurement  methods.  ■ 

Three  reports  by  Candidate  in  Technical  Sciences”  M.  A.  Bykov 
(■VNII  ^sesoyuzn’iy  Nauohno-issledovatel’skiy  Instrumental 'nyy  Insti- 
tut— All-Union  Instrument  Bcientifio  Research  Institut£7,  of  1hs  Com¬ 
mittee  on  Standards,  Measurements,  and  Measuring  Ins tr'jmehts  attached 
to  the  SM  ^ouncil  of  Ministers/^  of  the  USSR,  HosbOw)  were  devoted  to 
the  problans  of  developing  a  ,.syst«n  for  precise  measurement  of  the 
angles  of  losses  of  capicitqrs  and  of  constant  time  with  mUlti -ohm 
resistances  and  the  development  of  apparatus  for  checking  alternating 
current  bridges  by  the  angle  of  losses  and  the  development  of  a teindard 
measures  of  inductance  and  capacitance  of  large  magnitudes  —  up  to 
100  henrys  and  up  to  10,000  microfarads. 


Senior  Instructor  DV  A,  BbzxakladnikoT  (Ural  *sk  Poljrtechnical 
Institute,  SvWdlovsk)  repot* ted  on  a  method  for  measwihg' large  direct 
currents  and  on  solutions  reached  in  the  design  of  apparatus  to  meas- 
ure  direct  current. up  to  75,000  amperes. 

Senior  Engineer  V.  U.  Goncharskiy  (Institute  of  Machine  Operation 
and  Automation  of  the  Aoadsmy  of  Sciences  of  the  Ukrainian' S3-R,  LVpv) 
in  a  report  entitled  "Some  Results  of  Aero-El eetrp-^PrQspecting  with 
the  use  of  an  infinitely  tong  Cable  (BDK)”  stressed  tHe  |)rospects  for 
this  method  and  the  need  to  revise  circuits  for  measuring  and  generat¬ 
ing  apparatus.  : ;  ;  ^ 

In  a  report  entitled  ”A  Conductance  Meter  in  the  Frequency  Band 
from  1  to  250  meg  on  a  Double  I'-Cipuit,"  Candidate  in  Technical  Sci¬ 
ences  A.  L.  PrOkhol’skiy  (IGIMT  ^ovosibirSk  Gosudarstveniyy  institut 
Msteorologii— Hovosibirsk  Sta.te  Institute  of  Meteorology^)  reported 
the  preliminary  results  of  research  on  a  meter  for  the  active  and  re¬ 
active  components  of  full  conductance  and  methods  of  reducing  measure¬ 
ment  error. 

Senior  Engineer  G.  M,  Gushchina  (D.  I.  Mendeleyev  VNIIM^ , Lenin¬ 
grad)  gave  a  report  entitled  ‘‘Standard  Measures  for  the  Angle  of  Losses, 
their  Attestation ; and  use  in  Radio  Broadcasting  Frequencies’ Band.” 

A  report  entitled  ^’Precise  measurement  of  alternate  current 
power”  WC.S  given  by  Engineer*  A*  M*  Ilyukovich  (VNII  of  the  Committee 
of  Standards,  Measures  and  Measuring  Devices  attached  to  the  SM  of  the 
USSR,  Moscow)  *  A  new  method  is  being  used  to  compensate  for  tempera¬ 
ture  error  by  bypassing  the  coil  of  the  secjuential  circuit  by  a  circuit 
containing  a  semiconductor  thermores is tahoe*  Compensation  for  the 
frecjuency  error  was  tried  first*  The  compensation  Cix'cuxt  consists  of 
a  capacitance  bypassing  the  coil  of  the  parallel  circuit  and  an  induct¬ 
ance  choke  coil  switched  oh  in  series  with  this  junction*  A  standard 
class  0.2  meter  was  successfully  built* 

Candidate-  in  Technical  Sciences  Z*  G,  Kaganov  (Textile  Institute, 
Ivanovo)  in  a  report  entitled  -Measurement '•of  Waye  Parameters  of 
Electrical  Machine  Coils”  gave  a  short  survey  of  methods  of  impulse 
measurement  of  wav©  parameters  and  me^ods  of  measuring  complex  re¬ 
sistances  of  coils*  It  was  noted  that  it ;was  possible  to  replace  pulse 
measurements  by  high-frequency  ones#  Selection  of  the  optimal  frequency 
band  is  being  settled.  '  ^  v 

Engineer  M.  I.  Kalashnikov  (Institute  of  Machine  Operation  and 
Automation  of  the  Academy  of  Sciences  of  the  USSR,  L^vov)  in  a  report 
entitled  ”0n  the  Selection  and  Disposition  of  Receiving  Apparatus  for 
Aero -Electro-Pro spec ting  with  the  use  of  an  Infinitely  Long  Cable  on 
the  MI-4  Helicopter”  noted  the  basic  factors  determining  the  occurrence 
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of  intorforonc©  re’ceivii^  apparaitHS^i  ©lectromagnetic  pick-up  from 
the'  electrical  ©guij^ent  iii  the.  h©lj,c6pter  j,  ’-vibration?  ..and  ^a-taospheric 
interference.  In 'measuring''f ielda  with ,  comparatively.- low  fre^^uenc'ies 
tjie  .measuring  apparatus  must  ba  aet-n^),  in  an  odtL©t,;gond.ol^^^^  WitJi 

coropdi'ailVel^. high  frequencies  -the  measuring  ap'phra,ti^..c.^  be  placed  In 
the  .iiilddie  pant  of.,  ^e  tdil  girder  of ^th^ 

,_,7  ’  CbVreS ponding  member- Of -the  -USSl^j  Adad'mi^- Of  Scienpes  K. '  B. ’Kar- 
ahdeyev-  and  Gandidatel  in'-jTechnicai  J?p.i,pnces  &‘’:ya..bd,-?!yuk  ^.Ins’ta.tnte,; 
of  Automatics  and  iBlebirometry  of  tlie  the  Acadei^  of  Sb'iehces  of 

tbe  USSR,  Hovoaibirsk)  presented  a  repdf-t  ehtitled-Vlieas.wring  Appara¬ 
tus  for  Aero^-Sleo-tro-Prospecting.”  In  research,  artificia^y  stimu- 
.  la-bed  eleO'-ferOtoagnetip;'  fields  were.  .uaed.f .  Information  on  geological 
fdfma-ticn  is  obtained  by  ■  apparatus  seb  up.  in  thef  . aircraft  or  heli- 
.  poptef  w  ^Ihe  measured  parameters-  may  be  -the  phase  and  the 

,,  square  oomponenbs  of,' the  Vertical  Or  horizontal  cons tituehts  of  the  ; 
magnetic  field*  The  measuring  apparatn's  . must'  have  a  high  resistance 
to  interference*  ' 

In  -the  report  of  Candidate  in  Technical  Sciences  V.  ^.  Karpenko 
(institute .ofiEieotrical- Engineering  pf  the  USSR  Academy  of 'Sdienoes, 
Kiev)  entitled  ^Computing  alternating.Ourrdnt-  bridg.es  for  magne-tio 
measurement  at  higher  frequeneis&’*-<ft  iS  noted  -that  the  bajBis'for 
oom^bihg  bridges  at,  higher  frequendies^is  the  method  Of  unified  par- 
•  ameters  proposed. by  A.  fi.-  Volko-v*  ■„  .^alysis  of  measuremenb  ' error  has 
es-fcabliShed.  that,  at  higher  frequencies 'only  p^bircuit  with  parallel 
hookup^  of  the  elaaehts  in  ad3ac:en|j,  ppmpiek'  arms’/can,  bo  used.-; 

Candidates  In  TWhhioal 'Scienops^  P*.';"^*' Kemeshis  ((Ib.iyteohnical 
.•  .Insti-tute,  -Kaunas)  ga-Ve  a  reporb;;  imp-ti-ibied  Vsdni©.  Rpobipms  in  -Ishe-lheory 
of '  an'Eleotrodynamio.  Veo'tor-measuremepb'Syst^'i”  -  :A  simple  syptem  for 
determining  the  oorreiation;  boeffipieht  ^or"  two  -  periodiO'  functions  is 
the  independent  -acti-Vatioa-  eleo-brddynedfiip  inetrumen-t.^. 

A  report  entitled  ”The  Thermistor  Bridge  Used  wildi  an  Alternat- 
y  ■' ihg  Current  yoitage  'Doo'linbtiop  Indloa-tor"  was  deli-vered  by  Candidates 
..  .Mri‘ Technical  Sciences  I.  F.v  ^  piid  U.  V.-  Degtyarnik  (institute 

■  ...  of  ■  Automati-Q,U  apd  EiectrOmetry  of  .-felie  SO  bf  -AS.  of.  -the  USSR,  No-vosi- 

.  '  ,,birsk)i'  !Die  mei&dd  and  results  of  .an  iaVestigatipn  of  a  thermistor 
bridge  as  a  measuring  unit  for.  construction  Of  a  precision  alternat¬ 
ing  current  stabiliser  were  set  for The  plan  was  giren  fOr  a 
bridge  in  which  the  effect  of  the  temperatui*e  of  the  surrounding  sub- 
•  V  standevis- reduced  to  0.1  — 0.25*5  per  10  centigrade  in  the  tempera- 
’  ,  ture  range  from  15®C''.  ‘ to  ^SstCj  ,  . 
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Candidate  in  Technical  Sciences  I.  N.  Krotkov  (D.  I.  Mendeleyev 
VNIIM^  Leningrad)  presented  a  report  entitled  "Methods  for  Precise 
Measurement  of  the  Components  of  Full  Conductance  of  the  Elements  of 
Line  Electrical  Circuits*"  A  survey  and  analysis  of  domestic  and 
foreign  instruments  and  assemblies  to  measux^e  resistance,  induction, 
capacity  and  qualiiy  was  given*  It  was  noted  that  the  new  modifica¬ 
tions  of  instruments  developed  by  the  VNIIM  make  it  possible  to  carry 
out  measurements  in  the  radio  broadcasting  frequenojr  band  with  an 
error  of  from  0#1  /  I?'©* 

In  a  report  entitled  "Frequency  Errors  of  Rectifier  System  In¬ 
struments"  Engineer  Ye#  I*  Eurilov  (Institute  of  Machine  Engineering 
and  Automation  of  ihe  AS  of  the  Ukrainian  SSR,  LVov)  noted  the  need 
to  calculate  the  change  in  the  commutation  of  angles  in  rectifiers 
because  of  reactive  elements*  The  general  fomulas  for  determining 
frequency  exTor  with  low  reactance  of  the  circuit  were  cited* 

Engineer  A*  V*  Lashas  (Polytechnical  Institute,  Kaunas)  in  a 
report  entitled  "Some  Methods  of  Damping  High-speed  Chart-recording 
Instruments"  noted  that  an  effective  method  of  dsmping  recording  de¬ 
vices  with  low  sensitivity  and  on  electronic  booster  is  the  introduc¬ 
tion  of  positive  current  feedback  in  the  recording  instrument* 

Professor  M*  I*  Levin  (Energetics  Institute,  Moscow)  presented 
a  report  entitled  "On  the  Properties  of  Some  Phase-sensitive  Circuits," 
in  which  he  considered  phase -sensitive  measurement  circuits  with  a 
sequential  parallel  circuit*  He  showed  that  with  the  given  parameters 
of  the  circuit  the  deviation  of  the  measurement  indicator  is  only 
slightly  dependent  on  the  change  in  the  additional  resistance*  The 
phase^sensitive  circuits  considered  can  be  constructed  both  with  semi¬ 
conductors  and  with  mechanical  rectifiers* 

The  report  of  Professor  M.  I*  Levin  and  Graduate  Student  R*  M* 
Demidova  (Institute  of  Energetics,  Moscow)  entitled  "The  Problem  of 
Using  Alternating  Current  Potentiometers  with  Higher  Frequencies" 
considered  the  characteristics  of  the  compensation  method  at  higher 
frequencies,  the  effect  of  intercontour  capacitive  currents  on  the 
accuracy  of  measurements  and  also  the  elimination  of  factors  which  de¬ 
crease  the  accuracy  of  the  instrument* 

Candidate  in  Technical  Sciences  N*  V*  Levitskaya  (VNII  of  the 
Committee  on  Standards,  Measurements  and  Measuring  Instruments  at¬ 
tached  to  the  SM  of  the  USSR,  Moscow)  presented  a  report  entitled  "A 
Method  for  Determining  Phase  Errors  and  Mutual  Inductance  of  Mutual 
Inductance  Coils  and  Magazines  at  Higher  Frequencies*"  Proposed  was 
a  method  of  measuring  phase  error  and  mutual  inductance  of  standard 
coils  at  frequencies  from  400  to  1,000  cycles*  The  principle  of  the 
method  is  a  comparison  of  mutual  inductance  with  some  phase  error 
with  a  standard  capacitor  having  a  known  slight  angle  of  loss. 


9- 


A.  M,  Lyubarskaya  and  N.  I.  j[^rib,  (YWII  of  thb-CdnM 
S tandar ds  oas  nr ©feents '  ^b&;;M^s ur  i ^ Ins  t |?um©nts  :  a ttabKM  Sto' 

of  the  bSS%  MoscgNt)  'gave  a  fejprt,  entitled  vVOn  Govaniattenh  ^p^  ... 

ments,  with  Eleotribar  ffieiftstiretobht  Iriatcwivents  notdd  ■  that .  ^ 

a  very  ;4ef i-nitei;.trerid'  in  the  'd'eyelb|p^t  ;;of . -the.-.  inatrtM‘eiit’'inaking;  ■ 
industry  -is^.ah  IWneas'P'  in  ;adb'urapy,  a,  broad,ening  oft'th©'  linit^  bf'  '  , ; .  : 
meaaurementv.-:  the:'  broadening  b'f!'tbe  frec[,uei^y  b'and,;-  th0''redub'tibn'  pJPV  ^ 
sizes,  and-.the4,©valopm  S'p'©ciairinatrvipients.v  -f^'Z 

In  a  report  entitled  "Alternating  Voltage  Indicators"  Candidate 
in  Technical  Sciences  L»  Ya.  Miz3^  (Jnstitu'bb  bf  Autbiilatice'.’and^,.  ,  . , 
Electcpmetry  eif  the'Sdi'’b'f  the ‘'AS  Ibf  .the,. USSR;;  Rbvoaibirsk)  -rioted' tha^-  .• . 
no  decisive  ?wbrk. has 'been  dbrie  yet, on, ihdi'catbrs,-  ^ 
Great  opporturiities  have’ been  disclpsed  by  inclioators  iieirig  eieb-  , ! 

tronic  ,and;s;Qmic'ondnOtbr:Vblemeiits»V., ...  f:  '.  -i 

Candidateef  in  Technical  ' Sciences  L,  Ya.  iflizjnik  and  L.  D,  Gik  . 
(institute  of  Automatics  and  Eleotnomotry  of ;  the  SO  of  the -AS  of  the.  , 
USSR,  No'yoe ibirsk) •'  pr eeerited  a "  report,  .entitled  "Bie  Trarismis s ion  BaM . 
of  therUireot  Uurrbrit  BobS'tar'ti;th  Cpinrersion."  :  With  half-'waVe;:  .  ,  T  , 
modulation,  and  synohronb'ua  detection,,,  £undiEt<>,rted  ^aiftplificetibn  is  ',' !. 
possible  up  tO:a'  frequency  equal; “tp.itho.  haia^f requency-  of  the  taibdu-  * 
lating  function.  !  The  use' of  fu^^^  modulation  and  full-wave  ,,  ,. 

synchronous  detection  opens  up  •wi,de  possibilitiesr  for  utilizing'  ‘ 
booster. ;  witbvepnV4rS'ibri.'-''  '';^ 

Candidate  iri.''^Te'chMbal;Sci0ric0S.  l.,,.|'Ya.;.;Mizyukj'vGandidate  'in  Techt' 
nical- Spisnoes  6*  ’'A,;  Shtattberger'anl'^Engineer  N,.  :A.  .:Za'vilerislcaya  '  . 

(institute  ,;:of  Automatics ‘'and  .Electro  of  -.the  SO  of  thd’-AS-  bf  thb;  ' " 

USSR,  No'T'Qsibirsk)'  'pre.f0rite'd  d  r’epprt  . entitled  ."A  Quasi-baiariced  '  ' 

Bridge  for  Measuring  Cbmplex' Resiatanbes...",  :  %e:  instrument ‘includes 
a  bridge  circuit  and  a  zero  indicator.  The  operating  frequency  equals 
1,000  cycles.  ,  ,  ^  •  ••  '  :  ' 

Candidates  in  Technical.  Sciences  L.  Ya.  Mizyuk  and  V.  I.  Gpl*- 
dgefter  (institute  of  Autbma'fcibs  and^  .Electrometry  of  the  SO  of  the 
AS  of  the.  USSR,;;  Novosibirsk)  ■  presented  a  report  entitled  ."Autoooni^'  ''  ;  , 
pensated  Alternating 'Current  Circuits".,.  To.  measure  a  'weak  signal 
■where , -there  is  a 'high'  level'  of  background  interference  use  of  a  sblec-  '  ' 
tive  booster  is  proposed  with  a  synchronous  phase  filter  at  the  out-. 
put  and  a  deep  reverse  feedback.  'I',,-. 

Candida*®  1-4  Techriibal  Soiehpes..y.  S.  Popov  (Ihstitute  of  Elec'-V,  ; 
trical  Engineering  of  the  AS ,  bf  'th,e  VUSSR,,.LeniSgrad)  presented’ a: rer,!.  T 
port  entitled  "Statistical  Converter^  for-  iPrecis  el  Measurement  'bf,.  .  ;  • 

Capacities."  It  .eoiisiiered  me'fchb^ ,  bf  preoie.e  measuremett'fc"'bf  capAci'^ 
ties  through ;comparisori  by  special  th®i'®Prsi®btri6’  coaTerikirs v-'-The'  _  V  , 
'thermal  effect  proportibnal  ‘to  ’the  nieasuFj^  pp^irar  jAS  cbtepscried  7 
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the  analogous  thermal; effect  produced  by  a  known  ”standara”  output. 
JudgKnent  of  the  equivalence  is  made  on  the -basis  of  •  t^perature.  A 
wattmeter  •which  has  been  developed  satisfies  the  requir^ents  for  a 
class  1«5  instrviment. 

The  report  by  Candidate  in  Technical  Sciences  L,  A.  Si^tskiy  (in¬ 
stitution  bf  'Machine  Engineering  and  Automa-fcios-  of  the  AS  of  the  USSR, 
L*vov)  entitled  '"Errors  of  Direct  Current  Transformers  cites  formulas 
to  determine  the  error  of  direct  current  transformers  based  on  load 
resistance* 

The  report  of  Engineer  V.  P.  Skuridin  (Ural’sk  Polytschnical  In¬ 
stitute,  Sverdlovsk)  entitled  "Compensating  Methods  of  Measuring  Sinu¬ 
soidal  Signal  Phase  Difference"  presented  a  short  survey  of  existing 
methods  of  measuring  phase  difference  and  considered  ways  to  increase 
th©  accuracy  of  these  measurements* 

Professor  R,  R.  Kharchenko,  Doctor  of  Technical  Sciences,  and  Engi¬ 
neer  S.  G.  Golub’  (Energetics  Institute,  Moscow)  presented  a  report 
entitled  "A  Highly  Accurate  Multichannel  Galvanometric  Booster.  The 
report  dealt  with  methods  and  experiments  with  boosters  on  Type  GB 
miniature  galvanometers  wi'fch  photo  converters  and  a  negati-ve  feedback  ^ 
circuit.  The  accuracy  of  "the  amplitude  characteristic  is  /  0e2/&»  Nomi¬ 
nal  values  of  voltages  are  at  input  20  megavolts  and  at  output  10  volts. 

The  report  of  V.  P.  Shigorin  (D.  I.  Mendeleyev  VNIIM,  Leningrad) 
entitled  "A  Bridge  for  Comparison  of  Standard  and  Test  Resistances  Wi-th- 
in  a  Range  of  from  0.001  to  100,000  Ohms"  considers  a  bridge  compara¬ 
tors  The  comparison  of  resistances  was  made  by  the  substitution  and 
transposition  methods.  The  bridge  comparator  is  placed  in  a  thermo¬ 
static  baih. 

Candidate  in  Technical  Sciences  A.  Ya..  Shramkov  (Polyteohnical  In¬ 
stitute,  L’vov)  presented  a  report  entitled  "Some  Problems  in  the  Theory 
of  Directly  Evaluating  Electro-measurement  Instruments"  in  which  de¬ 
tailed  examination  was  made  of  1he  problem  of  error  in  instruments  with 
variable  scales  and  also  the  computation  method  for  determining  -the  me¬ 
chanical  characteristics  of  eleotromeasurement  instruments. 

Speaking  in  a  discussion,  the  conference  participants  noted  "that 
along  with  great  achievements  in  automatic  monitoring  and  methods  of 
electrical  measurement  there  is  poor  coordination  of  scientific  re¬ 
search  work  and  insufficient  exchange  of  experience.  One  of  -the  rea¬ 
sons  for  this  situation  is  the  lack  of  a  specialized  journal.  It  was 


noted  also  tiiat  in  many  areas  of  automatic  monitoring  and  measurement, 
for  instance^in.  liie  production  pf  .^utomatio.  computing  instruments,, 
are  laggi^,^^^^  ‘  ;  ■^•• 

The  obnf  erende  adopted  a”  detailed’  resolution,  tdiich  fipted  the  size** 
able  increase  in  1±ie  number  of  projects  in  the  area 'bf  autOffiatib  nioni-' 
.toring  and  electrical,  m^asureraent  mej^ods  and  |^®.,Sr®?.t  .f.PEortance  of 
the.  diaoussi'bn,.V\ln  tide' ih^br®n^  bi*  el&ihatih^,'’®  ■.  . 

SKchnnS®  c.f  -®xp®Pi©n9®'  uEd  the.  pbordihation;  6|‘^  scientific^  r©©;d®t®h.'^nk 
a  decision. 'v?as,  taken  ijo  btart  a.  .iourhal  bhtitled  Automatic  Monitoring 
to  te  published  by  tKe  SO  of  the  Academy  of  Sciences' bf  the  USSk..  , 
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ALL-UNION  SEMINAR  ON  CONTACTLESS  MAGNETIC  ELEMENTS  ^'OR 
AUTOMTION,  TELEJ/ECHANICS  ANP  COMPUTER 'TECHNOLOGY  • 

/PagSB  137-15^  .  ,  I.  Pekker 

From  13  JJirough  16  Avigust  of  this  year  ^  All-tJnion  Seminar  on 
Contactless  Magnetic  Elements  for  Automation^  Telemechanics  an^  Com¬ 
puter  Technology  was  held  in  Moscow.  The  conference  was  called  by  the 
Institute  of  Automatics  and  Telemechanics  of  the  Academy  of  Sciences 
of  the  USSR,  The  saninar  was  opened  by  Professor  B,  S,  Sotskov,  Doc¬ 
tor  of  Technical  Sciences.  Representatives  of  various  organizations 
at  the  seminar  gave  more  tiian  30  reports. 

The  first  day  of  the  seminar  was  devoted  mainly  to  a  consideration 
of  designs  xising  magnetic  boosters  which  operate  with  semi-conductor 
fc'isdoB  and  diodes.  Similar  combinations  permit  a  successful  solution 
to  many  very  complicated  problems  in  automatic  control. 

Professor  M,  A.  Rozenblat,  Doctor  of  TeohrrLcal  Sciences,  reported 
on  work  in  building  magnetic  transistor  boosters. 

Lecturer  I,  B,  Negnivitskiy,  Candidate  in  Technical  Sciences, 
and  Candidate  in  Technical  Sciences  R.  A.  Lipman  reported  on  an  origi¬ 
nal  design  vhich  they  had  developed  which  combined  magnetic  and  semi 
-conductor  elements. 

Professor  A.  M,  Bamdas,  D.T.S.,  made  a  survey  of  designs  for  trans¬ 
formers  regulated  by  the  excitation  of  a  shunt  and  developed  by  V,  A. 
Suchkov,  S,  V,  Shapiro  and  himself. 

N.  I,  Chicherin,  V.  G.  Lemov  and  A.  I,  Chizhov  reported  on  1heir 
work  with  highspeed  magnetic  boosters, 

I,  A.  Petrusenko  gave  a  report  on  the  use  of  rectifiers  in  cir¬ 
cuits  with  magnetic  boosters. 

The  second  day  of  the  seminar  was  devoted  to  magnetic  elements 
used  in  the  computer  field.  There  were  ten  reports  on  this  subject. 

The  report  of  Ye,  K.  Yuferova  was  devoted  to  integrating  elements 
which  lase  ferrites  and  operate  on  the  principle  of  pulse  summation. 
Reports  by  A,  Ya.  Artyukhin,  A.  Ye,  Oborehko,  M,  I,  Petrukhin  and  others 
were  devoted  to  various  ferromagnetic  elements  used  in  computing  ma¬ 
chines  . 
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Ihe  ■fchit'd’ -diiiy  of  ther’seminar  bpensd  ;^th  a  ' rb^bHt  by '  Ni-’f ;•  ^  tTas il  •  - 
yeva  C .  T,  S , ,  d&ybted-  to  a  cons  i  deration  of-  -  ibgiodl-  des  igiis  -  Using  mag¬ 
netic  and  transistor  elements  and  intended  for  automatic  control  cir- 
oui-te,  ^  A  group  of  reports  on  the  research  and  design  of  elements  wi-th 
a  reb%attgblar  ibop  was  presented  by  Yu.  M,  Shamaerv,  V,  P. 

V.  L.  Dyatlov  and  A.  I,  Pirogov.  Ya.  G.  Koblena  ^  male^  spoke  on  -^e 
lise  of 'magtietib'-bliemente^^in'diAl- teiephohe  'technology-;.;;''- T«  'i,''^Zhulih 
reported ■•'oid'^e’-‘magHOtic  repeater  wi-^-'.h'igh-bhiif  ihjiut’i  '■''•^■e''repSr-ts''bf^ 

V .  -1  Vizutt'  aM  -V*-  V.-  Kobel^''dsalt  with'  its trumeh^  for  '.^'pwiiiehtal-  '-' 
r©63ai’<&'  ;’6n';ei'emeut8' ii{dth-'4  rectattgulai*'''lbb^ 

At  'tiiA  cbhcludih]^’'Abssibn  V, '  So  Volbd:in  repbi^ed-bin  ■ar'‘maghetic  ■ 
semiconductor  voltage  stabilizer  developed  by  M,  ■'A;  Itoh^blat'-and  him-" 
self  vihich  provides  high  quality  stabilization. 

ly  ii  Pekicer, 'Gvt.S.  / a^eported  on  throttles  controlled  by 
ekbitatioh  Mth'  the  help  of  permanent'- magnets  which  make  it  possible  to 
build  direct  and  alternatihg  curreht^measuring  elements.  Comrade  Pro- 
topopoy  gave  a  report  on  a  regulating  system  based  on  magnetic  boosters. 
Reports  were’ also ‘given  by  A;  K,  Romahbv  and  1. 'V,  Pnai^ishyili* 


IHTER-UUIVEHSITy  SCIENTIFIC  AND  TECHNICAL  CONFERENCE 
ON  ELECTRICAL  i'DDEL  OFERATION  FOR  PROBLEMS  ir  • 
STRUCTCPJifciECHAi'JICS,  STRENGTH  OF  materials  '  *  -^ 

■  ,,AND  IfflE TPORY  OF  ELASTICITY 

^ages  13 8-1417  K.  K.  Keropyan 

From  21  through  25  September  the  first  inter’-university  scientific 
and  technical  conference  on  electrical  model  operation  for  problems  in 
Structural  mechanics,  the  strength  of  materials  and  the  theory  of 
elasticity  was  held  at  the  Rostoy  Construction  Engineering  Institute. 

Sixty-six  delegates  took  pax't  in  the  conference,  representing  vari¬ 
ous  scientific  and  technical  establishments,  instituted  and  design  or¬ 
ganizations  which  deal  with  problems  of  electrical  model  operation.  The 
work  of  the  conference  was  handled  in  three  sections:  the  theory  of 
elasticity  s eo tion, . the . rod  system  statics  section  And  the  rod' system 
dynamics  section. 

At  the  plenary  session  two  reports  were  heard.  Professor  Ye. 
Pukhov  in  a  report  entitled  ”11116  Yneory-and  Principles  of  General-Pur¬ 
pose  Modeling  grids,  from  Olmic  Resistances”  gave  the  results  of  theoreti¬ 
cal  and  experimental  research  on  electro-modeling  grids  of  the  Second 
order,  carried  out  at  the  Computing  Center  of  the  Academy  of  Sciences 
of  the  Ukrainian  SSR  under  Pukhov* s  direction-.  >  i  r 

Professor  K.K,  Keropyan  reported  the  results  of  the  scientifio 
work  of  the  Special  Problems  Laboratory  for  Electrical  Modeling  of  the 
Rostov  Construction  Engineering  Institute,  from  the  time  it  was  opened, 
in  tho  development  and  introduction  of  modeling  methods  in  construction 
mechanics.  .■■■ 

The  reports  of  Doctor  of  Teohnioal  Sciences  AiG.Ugodohikov  on 
the  subject  ”Use  of  Conformal  Conversion  Electro-modeling  to  Solve  the 
Plat  Problem  of  the  Theory  of  Eiasticiiy  for  One  and  Two-contaot  Areas” 
were  heard  with  considerable  interest  and  attention  as  wefe  the  reports 
of,  his  followers,  Lecturer  'Y.  K.  Perekhvatov  and  Graduate  Student  Ye. 

Ye.  Antonov  (Gor'kov  Construction  Engineering  Ins titute)  which  were  de¬ 
voted  to  the  calculation  of,  voltages  dn  bank-stands  and  to  the  solution 
of  the  problem  of  distortion  of  prismatic  rods  of  Orthotropic  material, 
using  the  conformal  conversion  eleotrioal,  modeling  method  developed  by 
A.  G,  Ugodchikov.  -  . 

Engineer  Ye,  A.  Yerokhin  (Computing;  Machine  Scientific  Research 
Institute)  in  a  report  entitled  vUse  of  Electric  Nbdeling  Devices  to 
Solve  Marginal  Problenm”  talked  about  me’thods;  (the  experimental  and  the 
search  method)  for  solving' marginal,  problems  in  the  theory  of  elasticity 
with  ihe  help  of  electrical  modeling  assemblies. 
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0,  V*  (Mov-ocherkassk  in 

a  report  entitled  "The.  El=oo trie al  lntegratp  Marginal 

Problems  of  Nemaim  (^Keyman)  and  W  th.e,,band"  reported  on  an 

assembly  and  tJxe  principles  of' bpe(ration  of  an  integrator  developed 
by  him  to  solve  the  problem  which  had  been  raised. 

I'*  .  y*  ' Wite  C*T.S*  (Riga  Polyteohnical  Institute)  'in  a  re¬ 

port  entitled  "Electric  Modeling  of  Ihree-dimensipnai  Qpntact  jProbJems 
in  Elasticiiy":  cohaide^d  the  jpbssibili*^^  ' 

trointegratprs  to  -solved marginal"  ^  ' t^e  ^^eo^ ^ of ; -  j- 

elasticity.,  (pressure. 'Pf  ;  a;;rigid'^  puti&h  '6n'  a  re^  lialf-space  and-' '  . 

othersl.^.,;;  ..  ' 

.  ;..Sepior  Ins|y,uctpr,i>44  ;iv  Kvitko  XK^iW  l^^yteSyacai  tiM 
a  re^rt^onti  ^Q^;  %iv^  '%®  'i^cial.  Sym-;  j  ■  : 

inetry’  Pirobl^  of'  fieeiliency  anti  i^e  J’iro'bX^,  of^  Distortion; 

of  V^loblo'/l^i^eter  Eolisrs!'^  discussed--  a’ moiaiod  d^^^^  ; 

solve  l^is  probieni'^mth;^  t^  of-  a- grid^  integrator,  ^e-.autjhtpr  gave 

a  new  me-ttiod  of  using  models  for  the  axial  symmetry  problem  in  ^e 
theory  of  resiliency,  a  method  v/hioh  permits  investigi^tion,.  of  thp  eon.*;' 
dition  of  py^^pderp  i^nderi  pressui^e  with  'an  ar^itf  ai^  surface  load  and  - j; 
can  be  ..extended  >tO  irotoi:8,:  which' makes  It  very  .important  for  turbine  : 
conatr^otlon* j"  ''  t’:' .  i-- 

Gradwate,  s  ^dent '  A*.  I  a  MedovilKiV  (  Mdsc’oW;^^^  Eneineerin^  : 

Institute)  in  a  report  entitled  ■Sdldtio’n  6-P''the 'Flat  Complex 
in  the  Oheory  of  Resiliency  by  Using  Electric  Models, for  the  Functio 
of  Volt^es"  dieo.usaed  a,  meidiod^’develop^*  by  Kitt  for  solving^  this  prob¬ 
lem  by.  means  .of ,  electric.- models’^ 

S'enior.,E^ineer  of.  Hydropr6je0t  (ffiosb0w)'  Ai  k'.  Kuznetsova  in  her; 
report  told  of  her  experience  in  investigating  the  condition  under 
pressure  of  construction  elements  used  in  an  integrator^  She  geve  .a:. 
d6tailed,  .analysis.  of  ( the  method  of  stud^ng  ■  the  .condition  -under '  pres.T  - 
sure  of  thin  plates  •  and  lOfioons  true tioii  elements  ■wbficliig  under  the  '  ■' 
conditions,  .of .  the . flat'Sproblemv  y‘; i. I-  , 

Engineer  y. .  P.  -Zinenko  ('Compnting-'Gehter'  of  th^  AOadai^;  of  Scionees 
of  the  l&rainfan  GSR)f  .in  itha.iiret  part-  of  Hislnepcrt  entitled  ,”Use  of. 
Continuous ly  Ruiming.  Machines-'.  tO'-EolVe‘'somO  'Mi^’gina*i,  Prppl:W  and.  Bos^ 
8ibilities.,  for.,MPy-.9-;,lfo,delingoAp^ratUa-  f6r’ Finding  Fratpiflwft  «wd  , 
Proper  Ogoillation'.Form8  of  .iSys-tema'*  gaVe-'  the' fesults  of  the  r-e®®eic.ch'.  5 
of  Candidate  in  Physioo-Metallurgioal  Sciences  V,  R,  Ostapenko  (who 
was  unable  to  attend  the  conference  on  account  of  .illness)  on  .the.,  use  '  . 
of  MPT-9  mchinas.  to -solve  the  mai^inal.  'ptob:let^'.:ahai3^1^^^^  ^e  ;  . 

second  part  considered  ^a-method^ef  '-f-inding 'fjre(jhenci',ee  and  .^fa^oper-  os¬ 
cillation  forms,  of  resili^t'eystons'-v^  heip'of  i,iR5?-9  .eleotrio 

modeli^’ .i^chines;.;.  -'/-r-  o-  ^ 
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Hie  section  on  the  theory  of  resiliency  noted  how  up-tto~date  and 
advanced  the  subjects  of  all  the  reports  were' and  howmch  work  had 
been  done  by  the  authors  on  the  developraentiand  introductipn  of  elec¬ 
tric  models  in  structural  mechanics*  '  •  . 

The  rod  system  statics  section  heatd  seventeen  reports  and  two 
papers*'  -  ^  , 

Professor  G*  Ye*  Pukhov  (Computer  Center  of  the  AS.  of  the  tJSSR) 
in  a  report  on  the  subject  "A  Model  of  Algebraic  Equations  of  the  ' 
Electric  Grid  Type  of .  the  Secohd  Order'** -considered  the„.Ti!Drking,  prin¬ 
ciple  of  a  model  eind  the  method  of  deciding  problems  oo  it*  The  design 
of  the  model  for  solving  a  system  of  algebraic  equations  which  was 
exhibited  by  Pukhov  is  of  considerable  interest  and  deserves  to  bo  de¬ 
veloped  further  since  it  covers  a  great  range  of .problems  in  structural 
mechanics  which  can  be  solved  oh  it.  ' 

hoc  tor  of  Physico-Metallurgical  Scieno'es  I*  I*  yorovich  (Rostov 
State  University)  in  a  report  on  the  subject  ,** Accuracy  of  .Elec trio 
Modeling  of  Rod -Systems'*  gave  the  mathematical  reason  for  the  size  of 
errors  arising  where  electric  models  are  used  with "rod.  systems^'  Yoho- 
vich  first  gave  the  mathematical  reason  for.  the  size  of  the  errors 
where  electric  models,  are  used  with  rod  systems,  which  Is  important 
for  the  planning  and  construction  of  hew  models* 

0,  V.  Il'yenko,  C.T.S,  (i^azah’  Radioteohnioal  Institute)  in  a  re¬ 
port  entitled  "i/bdeling  of  some  Rod ''Systems  witSl  Electrical  .Circuits 
Composed  of  Pour-pole  lIetworks*''clarified  the -great  possibilities  for 
the  design  of  flat  and  spatial  problems  by  the  electric  model  method. 
19hen  models  are  carefully  made  the  error  does  not  exceed  1?5., 

Professor' K.  JC*  Keropyan  in  a  report  entitled  *’A  Solution  to 
Canonical  Equations  in  Structural  Mechanics  with  the  Help  of  Designs 
Composed  of  Pour-pole  Ketworks**  showed  how  a  solution  oould  be  reached 
for  the  problem  in  question  using  existing  models  for  the  design’ of  rod 
systems  composed  of  four-pole  networks  ■vihioh -makes  it  pds'sible  to  ex¬ 
pand  the  number  of  problems  which  can  be  solved  with  these  models. 

V,  V.  Kozlyi^Ov,  C.T.S,  (Leningrad  Shipbuilding  Institute)  in  a 
paper  entitled  "Computing  Deformities'  of  Displacement  and  Instability 
in  a  Cross-Section  of  Rods  in  Designing  Rod  Systems,  by.  the  vise  of  Elec¬ 
tric  Models**  showed,  that  in  a  design  analog  of.  a  bent  rod  deformity  of 
displacement  and  instability  of  the  cross  section  can  bq  taken  into 
account,  which  is  of  practical  significance  in  planning  construction 
'desighs*-:  .Y’’'  '  "  ....... 


Engineer  y.  M.  Samtffi ‘-  {Cbmputer  Cjentier^^  the  Academy  of  Sciences 
of  th'e'Ukrffiini^.SSRt^^.l^  report  entitled  .%se  of  Elec  trio  to 
Thin-walled  Casings  fdth  V;-  V,iVloasov!s  ■Variation'Method'^  ■reporte?^ 
a  mel^od  which  he  had  developed  of  usii^  eltottit  iiiodels!,  for  this,  prob¬ 
lem.  “0ifferential.,equati^^  of  the  general  variatfott  method  pf  y 
Vlasov  applicable' to  ctoih^s' were  transfoty‘®<i  .^y,  author  of  tiie  rW 
to  a  system  of  natui’ally  different  equations  on  ah  eleotrioal  cir¬ 
cuit  consisting  pf  ohmio  resistances. 

. '  ‘  The  .reports  of 'Engineers  ■  V»  w*  Us j^^n, . M.  Samus  •  V, .  A.,  .topy, 
Ai-  0.-  - Levin  and  6.  V.  jCarAndakov  (Computer-  C-ehter  of  idiO  AS  of  tHe 
Ukrainian^  SSR)  considered' various  oases  yrhere  eh' eieotrio  medel.grid 
..of  tho  8econd.;0:rder  .yrdd  toed  to,  solye  different  Systems'  of  lin^^  ■  ^  - 
'algebraic  and  differehtihl  equations:  on  >liie  UasiS'  'of^sprinciples  set  ' 
forth  in  Professor's'.'  Ye.'' Piikhov's- report.. J  ' 


■  Professor  .U.i,  Ye.  Puldiov's  report  on  the‘ theory  and  principles  of 
construction  of .a  new  yieotric  model  was  .  heard  with  great  interest.  The 
model  waS'  ■developed;.by'  the  Comp^^  Centsir  bf  the  AS  of  the  Ukrainian 
SSR  for '  the  design  'o3f  .rod  etot®®3 .  .  Subsequent  reports;  by  .Engineer.s  Ye. 
A.  -Proskurin,  G.^  V,  :karandakov/eV,:..:I./,Usynin,  Vi"' Vi^Vasil'yev’ and' A.  V. 
Konstantinova,  were  ..devoted  to  a  d.es or iption  , Of  thO  ' assembly 
units  of  this  model  and  its.  use. in- soiying  torioto ‘problems,  in 

eyatems.  '  In  particular .Engineer  Ye.  A.  topstorin  dpmon— 
■  Btratedchow  .to,. solve  toth  this  model  systems' ‘bf^  trinomial  ..equatioto  M 
Jakobiis  matrix., .  .Iftis  seotioh  high,  efficiency  of  the  hew  model 

■ettid  -reooipmended.,it  for  mass‘ produotion. /'  _ 


Graduate  Student  Ya.  U.  Gi-li^men.  (^bstOV' Construction;.  Engineering 
Institute)  in  a  report  entitled,  "Desigh  of  ,Uto 

Seals' by  Using  Elpctrie  Models”  cited  the  results  p,f  retoarch'hith 
model,  oh  ysrioto;^  frames  with  displaced'  and 

”,  htoispiaosd.:iniits..e^^  resiliento  seala^^'to  the  stands,'. •  .He  showed 
•.  ®^^‘®dtiv.eness  pf  using-  modeisr'of''^  .iypg '  tb'^'design^frm^^  .irith 

■■ 'reS'ilientB:  iseal,-'.on'..the‘' stahds'i,.:',:,  ■’"'■’‘•v."''.  ■■■; 

-  vi  '  Lecturer  0,  Wzhih  (Kuybyshey;  to litdry' Ei^iheering.  Academy),  in 
_..7  h  paper- on  .iiis  subject  Electrical  Mbdel'  of  h  ■Ciosed..  Profile  ,Thin- 
i  .vralled.  Rod  phithe  .btois 'Of- the  'three— pole  ..displacement  design  proposed 
btoPrOfesBOr:  K.,,jK.»  ..Keropi^.ah'as-  an.hntoog  fbr , the'  open  and; closed  profile 

'®^hieh  heterminB  '»he  parametei’s  of  th®  dis- 
.  .  jilaeement  .design  -for 'a  clbsed  Ptoi*il^*  " 

In  summing  up  the  "results  th®;  that -the  reports  pre¬ 
sented  covered  three  areas;  l)  Iheory  ato  praerbio'e  of  for 

problems  in  rod  system  statics  with  the  help  of  electric  grids  of  the 
second  order;  2)  Theory  and  practice  of  using  models  for  problems  in 
statics  with  the  help  of  analogous  designs;  3)  Problems  of  accuracy  in 
the  use  of  electric  models  for  rod  systems.  The  section  noted  that  the 
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broad  range  of  problans  in  structural  laischanics  which  can  be  solved  by 
the  use  of  electrical  gbids  of  the  second  order  proposed  by  Professor 
G,  Ye.  Pukhov  make  them  particularly  attractive  to  builders.  However, 

•the  collective  of  the  Computing  Center  of  the  AS  of  the  Ukrainian  S 
must  devote  serious  attention  to  the  solution  of  problems  conneo 

wi'fch  the  automation  of  the  processes  of  balancing  such  grids. 

The  section  on  the  dynamics  of  rod  systems  heard  four  reports. 

Professor  K.  K.  Keropyan  gave  a  report  on  the  subject  "Dete^ning 
Oscillation  Frequencies  of  Rod  Systems  with  the  Kelp  of  New  l&dels . 

He  pointed  out  that  -the  new  model,  developed  by  Professor  G.,  Ye.  Pukhov, 
can  also  be  used  according  to  this  method  for  dynamic  calculations. 

Lecturer  P.  M*  Chegolin  (Ryazan*  Radiotechnical  Institute)  ^  a 
report  entitled  '^Use  of  Electric  Models  of  Free  Oscillations,  of  ^in¬ 
wall  ed  Rods”  showed  the  possibility  of  modeling  the  free  oscill^iom 
of  an  open  profile  Ihin-walled  rod  with  two  -axes  of  symmetry  wim  the 
help  of  a  three-^pole  analog  circuit# 

The  report  of  Lecturer  A.  N.  Ter-I'iikr-fcychan  (sic)  (Tula  MechaniCal 
Institute)  entitled  '’Determination  of  Critical  Loads  for  a  Compassed 
finri  Curved  nwH  Secured  Thin-walled  Rod”  gave  a  solution  on  an  Mh-v 
electro-modeling  machine  of  the  system  of  differential  equations  des¬ 
cribing  -the  balance  of  the  compressed-curved  and  loaded  -bwo-T 
Research  carried  out  by  the  author  shows  -that  by  the  electro-modeling 
method  one  can  determine  the  critical  loads  for  a  great  number  of prob¬ 
lems.  A  drawback  of  this  method  is  -the  impossibility  of  getting  the 
total  dependence  of  critical  loads  on  the  conditions  of  the  problem. 

The  report  of  Engineer  V.  V.  Vasil ’yev  (Computer  Center  of  the  AS 
of  the  Ukrainian  SSR)  on  the  subject  "Determination  of  Frequencies  and 
Forms  of  their  Own  Oscillations  of  Girders  on  an  Electro-modeling prid 
of  the  Second  Order"  gives  a  method  for  solving  problems  for  statically 
deteminabl©  girders# 

The  participants  in  -the  conference  passed  a  resolution  which  stated 
in  particular; 

1)  The  reports  given  and  the  exchange  of  opinions  which  took  place 
showed  -that  the  -theory  of  electro-modeling  problems  in  structural  me¬ 
chanics  and  the  theories  of  resiliency  and  the  strength  of  materials 
are  being  successfully  developed  in  our  country. 

2)  The  opening  of  the  first  special  problems  laboratory  in  the 
Soviet  Union  for  electro-modeling  of  problems  in  ■the  strucimiral  me¬ 
chanics  of  the  strength  of  materials  and  the  theoiy  of  resiliency  by 
the  USSR  Miid-stry  of  Higher  Education  at  the  Rostov  Coristruction 


Engineering  Institute  is  an  important  contribution  to  the  development 
pri(^  introduction  of  methods  of  electro-modeling  in  s true t4ral  mechanics. 
The"  laboratory  has . done  considerable  work  on  the  ^evelopnent  of  the 
theory  of  principles  of.  eleotrb-modeling  and  now  has  at  its.  disposal 
considerable  equipment  which  makes  it  possible  to  carry  out  teaching 
and  scientific  research  and  also  furnish  assistance  to  industry. 

3)  The  conference  notes  the  considerable  amount  of  work  in  the 
theory  of  electro-modeling,  in  problems  of  structural  mechanics  and  the 
theory  of  elasticity,  performed  by  the  collectiyes  of  the  Computer 
Center  of.  the  AS  of  the  Ukrainian  SSR  and. the  Kiev  Institute  of  the 
Civil  Air  Fleet  under  the  direction  of  Professor  C.  Ye.  Pt^ov,  Doctor 
of  Technical  Sciences. 

4)  The  conference  notes  the  important  work  being  done  at  the 
Taganrog  Radiotechnical  Institute  and  the  Gor’kiy  Construction  Engineer¬ 
ing  Institute  in  electro-modeling  of  problems  in  the  theory  of  elasticity 
under  the  direction  of  A.  G.  Ugodchikov,  D.T.S,  aM  also  the  work  done 

at  the  Riga  and  Kiev  Polytechnical  Institutes,  the  Moscow  Construction 
Engineering  Institute,  the  Leningrad  Shipbuilding  Institute,  the  Tula 
Mechanical  Institute,  the  Scientific  Research  Departuent  of  Rydroprojeot 
anH  the  Scientific  Research  Institute  for  Computing  Machine  Construc¬ 
tion. 

5)  The  conference  notes  the  high  efficiency  of  the  new  model 
developed  by  the  Computer  Center  of  the  AS  of  the  USSR  and  considers 
it  necessary  that  this  model  be  put. into  mass  production. 

6)  The  conference  considers  it  necessary  to  place  before  the 
ministry  the  problem  of  organizing  industrial  production,  for  training 
and  research  purposes,  of  electrical  models  which  have  been  developed. 

7)  The  conference  makes  the  following  recommendations: 

a)  that  further  experimental  work  on  the  design  Of  new  elec¬ 
tric  models  be  concentrated  in  Kiev  at  the  Computer  Center  of  the  AS 
of  the  Ukrainian  SSR  and  that  construction  of  an  experimental  plant 
in  Kiev  be  expedited; 

b)  that  the  special  problem  laboratory  of  RISI  ^ostovskiy-na- 
Donu  Inzhenerno  Stroitel^n;)^  Institute— Rostov-na-Donu  Engineering  and 
Construction  Institut^  be  required  to  develop  methods  for  work  with 
electrical  models  and  to  acquaint  other  universities  with  them  and  also 
to  bring  forward  recommendations  for  building  new  models* 


8)  The  conference  considers  it  expedient  to  concentrate  in  the 
.iournals  laves tiya  Tysshikh  Uohabnykh  Zavedeniy-El ektromekhanika  — 
Electrical  Engineerii^  and  Stroitel^stvo  i  Arkhitektura  E^struction 
and  Architecturs7»  the  publication  of  material  on  the  use  of  elec¬ 
trical  models  for  problems  in  structural  mechanics,  the  theory  of  re¬ 
siliency  and  the  strength  of  materials* 

9)  Qlie  conference  requests  The  Ministry  of  Advanced  and  Inter¬ 
mediate  Special  Education  of  the  USSR  to  introduce  in  engineering 
schools  in  the  structural  mechanics  course  a  class  in  the  use  of  elec¬ 
tric  models  for  structural  engineering  problems. 

10)  The  conference  considers  it  necessary  to  review  existing  pro¬ 
grams  for  eleotidoal  engineering  courses  at  technical  schools,  giving 
serious  attention  in  the  new  program  to  the  design  of  electrical  cir¬ 
cuits  and  to  electro-measuring  technology. 

11)  The  conference  considers  it  necessary  to  enlist  the  scientific 
forces  of  engineering  schools  for  work  on  and  preparation  of  those 
problems  in  structui’al  engineering,  the  theory  of  resilience  and 
strength  of  materials  for  which  models  must  be  made. 


